Regional changes in intracellular pH determined by neutral red histophotometry and high energy metabolites during cardiac arrest and following resuscitation in the rat.
Intracellular pH was determined by neutral red color histophotometry in cerebral tissue from rats subjected to 10 minutes of cardiac arrest and from rats that had recovered for 1 and 6 hours following 8-10 minutes of total cerebral ischemia (TIA). Tissue concentrations of ATP, lactate and glucose were measured corresponding to the pH determinations. As expected, tissue ATP was depleted while tissue lactate was markedly elevated after 10 minutes of ischemia without reflow in the cerebral cortex, striatum and hippocampus. However, both metabolites were near control following 1 and 6 hours of recovery in all three regions. Tissue glucose was not significantly different from control following 1 and 6 hours of reperfusion. During ischemia, the intracellular pH dropped to 6.5-6.7 in all three regions (p less than 0.05). But, since the initial pH of the hippocampus was 7.79 while that of the cerebral cortex and striatum was approximately 7.02, the net drop in pHi the hippocampus was greater than in the other two regions. Following 1 hour of reperfusion, a trend towards tissue alkalosis was observed in the cerebral cortex and striatum.